CHEMICAL METHODS: Tissue which had been dried at 800 C to a constant weight in a forced draft oven was ground to pass an 80-mesh screen and, after extraction with 80 % alcohol, sugars and starch were determined by a modification of the Wildman and Hansen (14) The limitation of amylase activity with calcium deficiency as suggested by Groom (7) does not seem to be a factor in the failure of carbohydrate transport or starch accumulation by calcium deficient cotton plants. Marked increases in reducing sugars and sucrose in leaves of calcium deficient plants and deficiencies of these materials in stems and roots indicates factors other than amylase activity are responsible for inhibition of the normal translocation mechanism.
The influence of calcium deficiency on carbohydrate distribution in cotton is very similar to the effect of boron deficiency in tomato plants (10). Gauch and Dugger (6) suggested that calcium also could affect the translocation of carbohydrates through its relation to boron as reported by Brennan et al (1) . In the latter publication it was noted that increased substrate calcium accentuated boron deficiency. Thus according to the reasoning of Gauch and Duggar, high levels of substrate calcium in the presence of low levels of boron would cause boron deficiency and thus influence the carbohydrate distribution. In the present paper calcium deficiency was noted to limit carbohydrate translocation, therefore, it seems likely that the role of calcium in transport of carbohydrates may be independent of boron. SUMMARY Growth and fruiting of cotton as measured by height, dry weight, number of flowers produced, weight of bolls and earliness to flower were directly related to substrate calcium. An inverse relation was noted between leaf carbohydrates and calcium availability while carbohydrate levels of stems and roots tended to be directly dependent on substrate calcium. Such a distribution pattern was considered to be a result of the failure in carbohydrate translocation due to The biological activity of 6-(2-furfuryl) aminopurine (kinetin), a substance which has been found to effect increased cell division in tobacco "callus" tissue (8), has led to the synthesis and biological study of a number of 6-(substituted) purine derivatives. Several of these compounds have recently been found to have pronounced biological activity in both plant and animal systems. For example, in the moss Tortella caespitosa, 6-(2-thenyl) aminopurine, 6-benzylaminopurine and 6-n-pentylaminopurine have been found to have effects equal to or slightly greater than that of kinetin on the development of gametophores (5) . Further, some of the purine analogues such as 6-(-phenylheptyl) aminopurine were found to be several thousand fold more active than adenine and several hundred fold more active than kinetin in retarding tentacle regeneration in hydra (6, 10) .
The use of various organic compounds (especially auxins) in an attempt to increase the rate of germination of seeds has been studied for many years (1); however, only limited success has been obtained (3) . In view of the biological activity of these purine derivatives, a study was made of their effects on seed germination.
The effect of several compounds, especially thiourea, upon lettuce seed germination has been reported by Thompson and Kosar (13) , and during the final stages of preparation of this manuscript an article appeared (7) which presented some data on stimulation of lettuce seed germination by 6-(2-furfuryl)-aminopurine as well as some other 6-(substituted) -aminopurines. These latter results were interrelated to the red light effect previously observed as a requirement for lettuce seed germination (2) . We have also observed such an effect with 6-(substituted)thiopurines (12).
1 Received September 18, 1956. MATERIALS AND METHODS Several types of field variety seed were initially studied in an effort to determine the effect of presoaking in 6-(substituted)purine solutions on their germination. In several instances enhanced rates of germination were noted; however, the most readily adaptable seed found for this study was a variety of lettuce (Early Curled Simpson).
Most of the compounds studied are relatively new, and their method of synthesis are reported elsewhere (4, 6, 9 to 12).
Unless otherwise noted, 100 or more seeds were pre-soaked in 100 ml of each purine solution, made up in distilled water at a concentration of 10 ,ugm/ml, for a period of 8 hours. In order to minimize light effects, the soaking period was uniformly overnight, and a water control was always included under identical experimental conditions as a standard. The seeds were drained of excess solution on filter paper, and finally placed on filter paper, wet with the corresponding purine solution, in Petri dishes and allowed to germinate in a dark room at 30°C. The same relative results were obtained whether the initial manipulation of seeds was carried out in diffuse light or in blue light (fluorescent light filtered through four layers of du Pont 300 MSC dark blue cellophane). The temperature of 30°C was chosen because these lettuce seed, soaked in water alone, germinate very slowly at this temperature in the dark. In order to show that the inactive compounds were not inhibiting germination, a corresponding experiment was performed so that germination was allowed to proceed in the presence of continuous fluorescent light at 250 C.
The light and temperature requirements for this variety of lettuce seed, with respect to rate of germination using several of the more "active" compounds, was studied. The seeds were pre-soaked in water, or
